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(2). In my Research Commentary, I did re- 
fer to this later paper, but as it does not 
contain experimental results, I agree that I 
should have also referred to the original 
paper (1). 

Whether the system of Fahmy et al. con- 
stitutes a true quantum computer is open to 
debate, as they implemented quantum gates, 
but apparently did not attempt to implement 
quantum algorithms. They did, however, 
demonstrate all the basic elements required 
to build such a computer and therefore could 
be called the "fathers" of the NMR quantum 
computer. I am delighted to have this oppor- 
tunity to clarify the matter. 
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halophilic phototrophic bacterium (I) .  It 
seems to us, however, that the crystallogra- 
phy in the report is in error. The most serious 
problem is that the proposed structure of the 
intermediate does not ggree with the differ- 
ence electron density map. The largest nega- 
tive electron density feature (M) is appropri- 
ately ascribed to movement of the carbonyl 
oxygen, but the large positive density (L), 
which would logically be associated with the 
carbonyl. 1s incorrtctl>, ascnbcd to mo\,cmcnt 
of thc carbon-carbon double bond. 

Pellet Paint contains no DNA, RNA or nucleases 
No inhlbitlon of downstream reactions 
Qualified for: 
manual and Cy5"sequenclng . restrlctlon digest~on 
PCRt arnplif~cation kinase reactions 

, cDNA synthesis in vitro transcription 
random priming in vitro translation 

. transformation gel electrophoresis 
, ligation 

'Patent pend~ng 
"Cy5 IS a trademark of B~olog~cal Detect~on Systems, Inc 
 h he PCR process IS covered by patents owned by Hoffrnann-La Roche 

k! Nowgen Novagen, Inc. 

597 Science ~ r .  800-526-7319 
Madison, W I  53711 Fax: 608-238-1388 
e-mall: novatechQnovagen.com 
URL: http://www.novagen.com 

Circle No. 53 on Readers' Service Card 

1964 

The results reported by Perman et al. 
should be compared with those of Genick 
et al. ( 2 ) ,  which was also about a photoac- 
tive yellow protein photocycle early inter- 
mediate (3). The differences that are pre- 
sent may be ascribed to a lower resolution 
of the data in the report by Perman et al., 
which in our view has led to an incorrect 
interpretation. The higher resolution re- 
sults obtained by Genick et al. (2), during 
isomerization of the carbon-carbon double 
bond, show that it is the carbonyl group 
that rotates. 

T. E. Meyer 
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2. U. K. Cenick etal., Nature 392,206 (1998). 
3. We also prefer the nomenclature used by Cenick et 

al. (2) and established earlier by our group (1) to that 
used in the report by Perman et al.; that is, photoac- 
tive yellow protein, not xanthopsin, and intermedi- 
ates I' and 12, instead of pR and pB. 

Response 
Meyer et al. raise an interesting point con- 
cerning the structural interpretation pre- 
sented-in our report, which was derived 
from real-time, ambient temperature mea- 
surements, in contrast with that derived 
from data obtained at cryogenic tempera- 
ture by Genick et al. (I) .  These interpreta- 
tions unquestionably differ. The interpre- 
tation of our results now advanced by the 
Arizona group was in fact the one we con- 
sidered first immediately on inspecting 
our results. In our initial attempts, the in- 
termediate did not behave as well under 
crystallographic refinement as the one we 
presented in our report. When we became 
aware of the Genick et al. results [one of 
us (K.M.) and Elizabeth Getzoff present- 
ed their results back-to-back at a meeting 
in Grenoble, France, in January 19981, we 
reexamined our structural interpretation 
and concluded that our crystallographic 
data was not compatible with the model 
proposed by Genick et al. 

It is possible for the interpretations in 
both our report and in the paper by Genick 
et al. (I)  to be correct because the condi- 
tions under which the data were obtained 
are so different. Structural relaxation is 
greatly hindered at cryogenic temperatures 
and may be qualitatively (not just quantita- 
tively) altered from that at ambient tem- 
perature. Freeze-trapping of authentic re- 
action intermediates is therefore not nec- 
essarily a straightforward process (2). Re- 
lated studies, from our laboratory, of time- 
resolved crystallography on myoglobin at 
both ambient and cryogenic temperatures 
(3) also encounter this question. We main- 
tain that our data and interpretation are 
correct (4).  
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